Eighteen patients with chronic subdural hematomas were studied by both brain scans and echoencephalography. All cases were verified by cerebral angiography. Brain scanning was accurate in predicting hematomas in 93 % of the cases, and echoencephalography in 44%. When hematomas were bilateral or when frontal clots caused no shift in the diencephalic midline, the routine echoencephalogram often was negative. The two procedures are complementary, and serial studies may be helpful in the study of changing clinical situations.
B
OTH echoencephalography (echo) and brain scanning provide extracranial means of screening patients for subdural hematoma. Claims for their usefulness vary. Previous echoencephalographic series have shown an accuracy of over 90% in detecting a midline shift2 , 12 The specific detection of subdural hematoma by the techniques of nuclear medicine has varied from 17% to 100% . 2 We are reporting a study of patients with chronic subdural hematoma evaluated by both echo and brain scan to determine the effectiveness of the two techniques. The term "chronic" applies to a hematoma that has been clinically apparent for more than 3 weeks following a head injury. Eighteen patients fulfilled this criterion during a 24-month period.
Methods
Work-up on patients included a history and physical examination, ward observation, skull films, electroencephalograms (EEG), lumbar puncture (when there was no evidence of increased intracranial pressure), cerebral arteriograms, and in all cases either brain scan or echo (or both).
All echoes were performed with the Amode technique using a Smith Kline Echoline 20.* A positive result was considered to be a shift of the midline greater than 2 mm.
Nuclear medicine imaging (brain scan) was performed wtih an HP Pho-Gamma Fourteen of the 18 patients had brain scintiphotography. All 18 underwent echoencephalography and had angiography followed by surgical procedures for evacuation of the hematoma. The data from this survey are presented in Table 1. tPho-Gamma camera manufactured by Searle Radiographics, Inc., Des Plaines, Illinois 60018.
Results
In 13 of the 14 cases studied by brain scan a definite abnormality was noted. Three patients had bilateral subdural hematomas seen angiographically and proven surgically. In two of these, the bilateral extent of the lesions was predicted by the scans. Only eight of 18 patients had a midline shift on echo; these ranged from 3 to 15 mm. In two cases the original echo studies were negative for a midline shift but became positive when repeated a week later. All bilateral subdural hematomas were missed by echoencephalography.
In six of the 14 patients studied by both techniques the results were similar. In the eight patients in whom there was a negative correlation between the two techniques, the 
Discussion
We compared our study with two previously reported series that used both echoes and scans TM and found little correlation between the results with echoencephalography ( Table 2 ). The accuracy of the echotechnique is greatly affected by the position of the hematoma. A mass causing shift of the anterior cerebral arteries, for example, may be missed in the routine echo, and frontal and posterior lesions are most likely to cause false-negatives. In our series, five of the lesions were eccentrically placed in the head; these did not produce a shift in the angiographic midline as taken in the usual transducer location.
Bilateral subdural hematomas can prevent a shift of the midline; this finding was often confirmed by arteriography. Although the three bilateral subdural hematomas studied were all missed by echo, in cases where the subdural hematoma showed an angiographic shift of the internal cerebral vein or diencephalic structures, the echoencephalogram always demonstrated the shift.
The accuracy of brain scan varied from 40% to 93% in the detection of chronic subdural hematoma ( Table 2 ). The statistical accuracy of brain scanning improved when delayed scanning became an accepted method. While the possibility of subdural hematoma is suggested by the peripheral band-like activity seen on the anterior or posterior view of the brain scan, this is by no means diagnostic. Subdural hematomas have presented as a "doughnut sign" and have even simulated a brain tumor? ,6,1~
New applications of echoencephalography and brain scanning may prove helpful in the diagnosis of subdural hematoma. In experienced hands, A-mode techniques have shown echoes from the membrane of the hematoma 7 and B-mode scanning may even further localize a clot. Also, as a supplement to the static brain scan, rapid sequential imaging of the radioactive bolus may be made over the cervicocranial vessels. 4 Decreased peffusion in the region of a hematoma has been noted? Another application of radionuclides is cisternography with I TM tagged albumin; uptake of the tracer by a subdural lesion has been reported. 1 On the basis of our study and those of others, several conclusions may be drawn. When the midline echo is shifted, the brain scan will usually be positive. If a chronic subdural hematoma is strongly suspected clinically, and a positive echo is obtained, the patient should have arteriography or a craniot0my. In cases where the echo is negative (56% in our series), a repeat study at a later date may prove fruitful. A brain scan should also be performed because it is more likely to reveal eccentrically placed and bilateral lesions. Certainly if a lesion other than a subdural hematoma is suspected, both procedures may add to the diagnostic data.
